Abstract
Introduction
Enteric fever continues to be an important infection in South East Asia and travellers to these area. The different species of Salmonella are transmitted by faeco-oral routes in our country with poor standard of hygiene and sanitation which account for high morbidity and mortality. 1 It affects 6 million people worldwide with more than 600,000 deaths a year. 2 Almost 80% of the cases and deaths are in Asia and the rest occur mostly in Africa and Latin America. 3 The incidence of enteric fever is increasing in many parts of the world, still it remains a public health problem in tropical countries. 4 In regions where typhoid is endemic, clinical diagnosis becomes very difficult due to other prevalent overlapping infectious diseases like malaria, dengue fever and other viral diseases. Because of the difficulties in preventing typhoid fever by public health measures or immunization in developing countries, great reliance is placed on antimicrobial chemotherapy. 5 Nalidixic acid resistant Salmonella typhi with decreased susceptibility to ciprofloxacin is now endemic in India and neighboring countries. 2 Failure to treat an infection properly leads to prolong illness, thus increasing the chance of developing a carrier state in which persons are contagious and able to spread the resistant strain to others. 1 The present study was undertaken to reevaluate the trends of antibiogram of Salmonella typhi isolates, so that therapeutic value of common drugs and the empirical treatment of typhoid fever can be rationalized.
Methodology
A retrospective analysis of laboratory records from Dhaka Medical College microbiology laboratory was carried out. During 2 year study period from January 2013 to December 2014, total 203 subjects were enrolled. After taking antiseptic measures 5-10 ml venous blood was collected from each patients and innoculated in tryptica soya broth or automated blood culture machine (BACTEC, Becton Dickinson). Subculture was done on blood agar and Mac Conkey's agar media. Salmonella typhi were identified by observing pale colonies on Mac Conkey's agar media and biochemical tests such as negative oxidase, urease and indole, alkaline slant and acid butt in TSI media with production of H 2 S, negative citrate utilization test and positive motility test. Final species were identified by specific antisera. Antimicrobial susceptibility test was done by the disc diffusion method (Kirby-Bauer technique) using Mueller Hinton agar media following CLSI, 2013.
Result
Majority of patients were male 133 (66%) and 70 (34%) were female, male to female ratio 2:1. The bulk 111 (55%) cases were in the age groups 15-30 years, 69 (34%) of cases were less than 15 years, 20 (10%) cases were 31-45 years and 1% were more than 45 years of age. Proportion of resistance to ciprofloxacin was 4.93%, nalidixic acid 87.65%, azithromycin 28.58% and 100% were sensitive to ceftriaxone (Table-1) . 
Discussion
Typhoid fever is highly endemic in developing countries like Bangladesh and is an important cause of health problem involving huge health care costs, high morbidity and economic loss. 6, 15 In this study most of the Salmonella typhi were sensitive to cotrimoxazole. Ampicillin, chloramphenicol and cotrimoxazole are not being used to treat of typhoid fever cases for the last one decade and susceptibility to these drugs is reappearing in Salmonella. 17 High susceptibility to cotrimoxazole, chloramphenicol were also reported from several parts of India such as Chennai and northern west. 7 Study revealed reemergence of susceptibility to chloramphenicol and cotrimoxazole in great proportion. 8, 11 Multi drug resistant Salmonella emerged due to frequent use of first line of drugs. Then ciprofloxacin were started to use but within few years resistant strains of ciprofloxacin also emerged. Development of resistance to ciprofloxacin might be due to the fact that it is a orally taken antibiotic, effective against many gram positive and gram negative bacteria and can be taken twice daily, for this it is being widely used. Moreover antibiotics are sold over the counter and people can buy it for minor illness for which it is not actually needed and the drug seller often offer ciprofloxacin as an alternative to other drugs.
In this study, sensitivity to ciprofloxacin was 95% and NARST 88%. Salmonella typhi strains with reduced susceptibility to fluroquinolone have become major health problem in Asia and other parts of world. In present study all of NARST had good sensitivity to ciprofloxacin which correlate with the data of another study. 12 Ciprofloxacin which showed good sensitivity in vitro was not effective in vivo if the isolate was nalidixic acid resistant. 9 It was advised to use nalidixic acid sensitivity testing for deciding treatment with fluroquinolones as the isolate that are nalidixic acid resistant may not show response in vivo with fluroquinolone even though the strain is sensitive to it in vitro. World Health Organization (WHO) recommended that azithromycin or the third generation of cephalosporin or a 10-14 days course of high dose fluroquinolones for the treatment of nalidixic acid resistant typhoid (NART). 6, 18 In this study all the 203 isolates were sensitive to ceftriaxone which correlates with other data. 6, 10, 13 So dependence is now on 3 rd generation cephalosporin. But ESBL production is increasing in Salmonella from Bangladesh, India and Germany. 19, 21 However, ESBL production was not observed for Salmonella in this study. This emphasizes the importance of 3 rd generation cephalosporin like ceftriaxone as a reserve drug for treating multi drug resistant Salmonella typhi (MDRST) and ciprofloxacin resistant cases. 1, 18 Currently 3 rd generation cephalosporins and azythromycin are the only reasonable therapeutic options for most cases of travel related enteric fever. 14, 19, 20 In our study azythromycin resistance is increasing (29%) and it also correlates with other study. 12, 16 In the present study 100% Salmonella were sensitive to ceftriaxone which is the drug of choice in Dhaka Medical College and other parts of Bangladesh to treat typhoid fever. In Bangladesh so far no ceftriaxone resistant Salmonella has been identified.
Conclusion
Our antimicrobial susceptibility data suggests that ceftriaxone seem to be effective therapeutic options to treat typhoid fever in our region though judicious use is mandatory to prevent emergence of resistant strains.
